Introduction {#sec0005}
============

Osteoarthritis especially of the hip and knee not only affects the quality of life of the individual not only physically but also emotionally and socially, limiting activities such as walking, climbing stairs, and self-care.[@bib0130]

Total knee arthroplasty has become a common procedure[@bib0135], [@bib0140] in treatment of advanced knee osteoarthritis. TKA is the most effective surgical procedure for reducing pain and increasing functional capacity, correct the deformity and improve the patient\'s quality of life (QoL)[@bib0145], [@bib0150], [@bib0155], [@bib0160], [@bib0165] when conservative treatment fails[@bib0170] with greatest improvements in pain and function occur during the first 3--6 months after surgery.[@bib0175], [@bib0180]

Majority of patients receiving TKA report improved pain and function,[@bib0185], [@bib0190], [@bib0195] whereas 15--30% report no improvement[@bib0200], [@bib0205] or worsened pain and functional status after surgery. The unfavorable outcomes may result from preoperative medical comorbidities, gender, mental health status,[@bib0200], [@bib0205] social support,[@bib0210], [@bib0215] obesity,[@bib0220] sedentary lifestyle, lack of walking, bed ridden patients or increased waiting time for knee replacement.[@bib0225]

These patients may not tolerate the operative stress and less often involve themselves or cooperate in the postoperative physical therapy and hence remain deprived of beautiful outcomes of TKA. They often experience persistent pain, swelling, stiffness and difficulty in walking or perform routine activities and remain dissatisfied in comparison to some patients who perform really well following TKA and experience minimal pain or discomfort.

Various studies have correlated the results from total knee replacements with various pre surgical and comorbid factors.[@bib0175], [@bib0180], [@bib0185], [@bib0190], [@bib0195], [@bib0200], [@bib0205], [@bib0210] However, little has been described regarding the effects of pre surgical walking status and patient\'s education regarding the procedure on functional outcomes and QoL after surgery of patients underwent surgical treatment.

Thus, we prospectively analyzed the effect of preoperative walking status and patient\'s surgical education on functional outcomes and the three dimensions of QoL (pain, physical function and mental health) after elective total knee arthroplasty.

Materials and methods {#sec0010}
=====================

A prospective cohort study was completed of patients undergoing unilateral primary TKAs for the treatment of knee osteoarthritis. Patients were recruited and followed up between January 2014 and October 2015 at 3 centers in Bhubaneswar, Odisha, India. We prospectively reviewed 168 knees in 154 patients with knee osteoarthritis admitted for TKA to analyze the effect of preoperative walking status and patient\'s surgical education on functional outcomes and QoL after elective total knee arthroplasty. 14 patients had a contralateral TKA within 12 months of the first procedure during the course of the study. The study was approved by institutional ethics committee and all patients provided agreement and consent for inclusion in the study.

We excluded patients with the following: functional illiteracy, inflammatory or other severe musculoskeletal conditions (e.g., rheumatoid arthritis, sciatica), metabolic or neoplastic disease, and severe psychopathology, knee infection or comorbidity (defined as a diagnosis, such as heart failure or respiratory disease severe enough to impede total participation in procedures).

Patient selection, informed consent and patient details were obtained using a standard protocol by two surgeons (SKD, NP). All surgeries were performed by the same surgeon team.

The surgical technique was the same in all cases: an anteromedial approach without patellar resurfacing using a femoral and tibial intramedullary cutting guide. The femoral and tibial components were cemented. The prostheses used was standard or posterior stabilized P.F.C.® sigma™ knee systems (DePuy Orthopedics, Warsaw, IN, USA) in all patients.

QoL outcome measures {#sec0015}
--------------------

Functional ability: were assessed with Western Ontario and McMaster\'s Universities osteoarthritis index (WOMAC) and Friedmann and Wyman Classification of Functional Outcome, the Knee Society Score (KSS), Walking Status Grading and 10-meter walk test (10MWT) and Short Form-36 Questionnaire (SF-36) for physical health.

### Locomotor function {#sec0020}

Were assessed using Walking Status Grading, 10-meter walk test (10MWT) and the 30 second timed chair stand tests. General health, lower limb strength, range of movement and compliance with exercise were also measured.

### Pain and social disability {#sec0025}

Was assessed by the visual analog scale (VAS) for pain and the Center for Epidemiological Studies Depression Scale (CES D10) for mental health.

Waiting-time to surgery in weeks and length of hospital stay in days, were also included. All the tests were performed and data were obtained at baseline before surgery, 1 month, 3 months and 6 months through face-to-face interaction and, where appropriate, examination of hospital medical records. Data on perioperative and postoperative complications, post-hospital care and destination at discharge, compliance with exercise were also measured, as well as rehabilitation were gathered at the follow-up interviews.

Methodology {#sec0030}
-----------

The preliminary data of all these patients were entered in the data charts at 3 centers and later were entered into the registry at the parent institution. The patients were subjected to history, clinical examination, standing Skiagram of Bilateral lower limbs with knee in Anteroposterior and Lateral Views and routine blood investigations like blood sugar, serum uric acid, serology, differential and complete blood counts were performed. Preoperatively the patients had multiple sessions with the operating surgeons, where they were counseled, motivated and explained in details about TKA procedure, nature of implants and the outcomes of surgery. Post-operatively, the patients were hospitalized for 1 week, during which time they received physiotherapy to achieve flexion of 90 and autonomous walking using canes or walker cages at discharge. TKA, rehabilitation, and other treatments were standardized according to hospital protocols. Patients were treated with low molecular weight heparin as prophylaxis for thromboembolic events for 1 month and 4 doses of cefuroxime, 1.5 g were administered as antibiotic prophylaxis. Patients were seen 15 days after surgery to check the surgical wound and remove staples. Follow-up at 1, 3, 6 months included radiography, clinical evaluation, motivation and counseling, medications, physiotherapy and questionnaire fill up. Home visits were performed when required. The results were tabulated at 6 month follow up. The type of major complications evaluated after discharge included: knee stiffness, deformity of the lower limb, pain, extensor muscle weakness, superficial infection and deep vein thrombosis.

Statistical analysis {#sec0035}
--------------------

The Mann--Whitney test was used to compare the QOL among patients with Walking Ability and Knee Range of Movements (satisfactory vs unsatisfactory) and patients with good surgical understanding (satisfactory vs unsatisfactory) at 1st, 3rd and 6th month after surgery. The independent-samples '*t*' test was performed to compare two group\'s scores on the same variable. The variables were tabulated in the Excel software. The data were analyzed descriptively and organized in tables and graphs. A value of *p* \< 0.05 was considered statistically significant. The 95% confidence intervals were measured when appropriate. Statistical analyses were performed using SPSS 13.0. (SPSS Inc., Chicago, IL, USA).

Results {#sec0040}
=======

Sample characterization {#sec0045}
-----------------------

The sample composed of 168 knee in 154 patients: 72 men (46.75%) and 82 women (53.24%). 14 patients had a contralateral TKA during the course of the study: 9 men (64.28%) and 5 women (35.71%). The ages of the patients evaluated ranged from 62 years (minimum) to 92 years (maximum) with a mean of 76 ± 6 years.

Clinical factors {#sec0050}
----------------

Among the patients evaluated; 96 patients (62.33%) were affected on their right-hand side and 44 patients (28.57%) were affected on their left-hand side. 14 patients (9.09%) had bilateral affection within 12 months of the first procedure during the course of the study. 114 patients (74.13%) were married, 40 patients (25.98%) were widowed and 45% patients were working at the time presentation to hospital.

Among 168 knees; 12 knees (7.14%), had grade-II osteoarthritis, 88 knees (52.38%) had grade-III osteoarthritis and 68 knees (40.47%) had grade-IV osteoarthritis ([Fig. 1](#fig0005){ref-type="fig"}) based on the radiological classification ([Table 1](#tbl0005){ref-type="table"}).Fig. 1Pattern of knee osteoarthritis (*n* = 154).Table 1Radiographic classification of degenerative joint disease.Table 1GradeDescription*Knees* 0Normal 1Doubtful narrowing of joint space and possible osteophytic lipping 2Definite osteophytes and possible narrowing of joint space 3Moderate multiple osteophytes, definite narrowing of joint space, some sclerosis, and possible deformity of bone ends 4Large osteophytes, marked narrowing of joint space, severe sclerosis, and definite deformity of bone ends. Subchondral cysts may be present.*Hips* 0Normal 1Possible narrowing of joint space medially and possible osteophytes around the femoral head 2Definite narrowing of joint space inferiorly, definite osteophytes, and slight sclerosis 3Marked narrowing of joint space, slight osteophytes, some sclerosis and cyst formation, and deformity of femoral head and acetabulum 4Gross loss of joint space with sclerosis and cysts, marked deformity of femoral head and acetabulum, and large osteophytes*Source*: Adapted from the Council for International Organization of Medical Sciences, 1963 (\**From* Weinstein SL, Buckwalter JA. Rheumatic diseases: diagnosis and management. Turek\'s orthopedics: principles and their application, 6th edition, p.154).

Preoperative Knee Range of movements, Educational status and comorbidities among the patients is outlined in [Table 2](#tbl0010){ref-type="table"}. The most frequent were Diabetes mellitus in Females (62.1%) and Hypertension in Males (59.7%). Preoperatively, mean 10 MWT results for self-selected velocity was 0.2 m/s and Fast velocity was 0.4 m/s. The patients had moderately low quality of life both physically and mentally, the baseline mean SF-36 PCS was 33.2 and MCS was 35.4. Pre-operative Functional scores (WOMAC, Friedmann-Wyman Score, KSS, Walking Status Grading, 30 second timed chair test) and Pain and Mental Health scores (VAS, CES D10) are outlined in [Table 3](#tbl0015){ref-type="table"}.Table 2Clinical characteristics of the patients.Table 2VariablesFemale (82)Male (72)*N*%*N*%*1. Knee (range of movements) (n* *=* *168)* 0--60° Flexion4251.22838.8 61--80° Flexion2125.62230.5 81--100° Flexion1214.61318.0 100--120° Flexion78.5912.7*2. Educational status (n* *=* *154)* Grade 8 or lower1720.71013.8 Grade 9--123340.31825.0 Bachelor\'s degree2024.32636.2 Post-graduate degree1214.71825.0*3. Comorbities (n* *=* *154)* Hypothyroidism2631.71825 Diabetes mellitus5162.13852.7 Hypertension4554.84359.7 Parkinson disease22.456.9 Alzheimer33.6811.1Table 3Preoperative functional knee scores and pain and mental health scores.Table 3VariablesFemale knee (92)Male knee (90)MeanS.D.MeanS.D.*1. WOMAC scores* Pain14.34.213.63.8 Function44.714.638.510.5 Stiffness5.21.64.41.8*2. KSS* Knee score37.316.249.218.4 Function score31.513.842.515.73. 30 second chair test31.2424. VAS8.81.26.92.95. CES D108.21.46.42.4*N*%*N*%*6. Friedmann*--*Wyman score* Good1720.71013.8 Fair3340.31825.0 Poor2024.32636.2*7. Walking ability* Gr. IV88.6910 Gr. III1213.01112.2 Gr. II4144.84145.6 Gr. I3133.62932.2

Postoperative Functional Knee Scores (WOMAC, Friedmann--Wyman Score, KSS, Walking Status Grading, 30 second timed chair test) and Pain and Mental Health scores (VAS, CES D10) in Female and Male Knee at 1st, 3rd and 6th month are outlined in [Table 4](#tbl0020){ref-type="table"}, [Table 5](#tbl0025){ref-type="table"}.Table 4Post-operative functional knee scores in females at 1st, 3rd and 6th months.Table 4Variables1st month3rd month6th monthMeanS.D.MeanS.D.MeanS.D.*1. WOMAC scores* Pain6.31.23.21.120.8 Function218.616.46.410.27.8 Stiffness3.81.12.20.81.81*2. KSS* Knee score64.212.472.816.878.217.2 Function score55.810.664.212.46812.83. 30 second chair test41.84252.44. VAS:5.82.24.21.430.85. CES D10:4.20.83.412.80.6*6. Friedmann*--*Wyman scoreN*%*N*%*N*% Good4852.35256.56469.5 Fair4043.43841.32628.2Poor44.322.222.2*7. Walking ability* Gr. IV328.63741.16370.0 Gr. III3013.03336.71921.1 Gr. II2244.81617.788.9 Gr. I633.644.500Table 5Post-operative functional knee scores in males at 1st, 3rd and 6th months.Table 5Variables1st month3rd month6th monthMeanS.D.MeanS.D.MeanS.D.*1. WOMAC scores* Pain5.31.22.81.41.40.9 Function238.6146.486.4 Stiffness3.61.41.810.61.6*2. KSS* Knee score73.216.882.412.78.210.2 Function score62.814.974.315.2827.53. 30 second chair test42.151.861.24. VAS4.81.43.81.12.60.65. CES D103.80.53.21.21.80.8*6. Friedmann--Wyman scoreN*%*N*%*N*% Good5460.05864.57280.0 Fair3336.63033.31617.3 Poor33.322.222.2*7. Walking ability* Gr. IV248.63234.85458.6 Gr. III3213.04043.62830.4 Gr. II3244.81819.588.6 Gr. I433.622.122.1

There were significant improvement in terms of KSS, Walking Status Grading, 30 second timed chair test, WOMAC scores, Friedmann--Wyman Scores, 10MWT, VAS and CES D10, post-operatively and over 1st (*p* = 0.02), 3rd (*p* = 0.04) and 6th (*p* = 0.02) month follow up. At 3rd month post-operatively, we found significant improvement in mean 10 MWT results for self-selected velocity which improved to 0.5 m/s and Fast velocity to 0.9 m/s (*p* \< 0.01). The patients had moderately good quality of life both physically and mentally, the baseline mean SF-36 PCS was 47.4 and MCS was 59.2 (*p* \< 0.01).

Patient\'s motivation and understanding of surgical procedure were assessed by primary surgeons as satisfactory or unsatisfactory. Patients with educational status Grade 9 and above had better compliance and involvement. This may be attributable to interest and activity levels in them.

Moreover, patients with better preoperative functional activity and satisfactory understanding of TKA, performed functionally well and lead good quality life at 1st, 3rd and 6th months (*p* \< 0.01).

Discussion {#sec0055}
==========

Osteoarthritis (OA), the most common joint disease, is age related, affecting more than 80% of people over the age of 55.[@bib0230] It is more common in women, especially after menopause. OA of the knees is common, and risk is strongly linked to body mass index.[@bib0230] Symptoms include pain with walking, standing up from a chair, climbing or descending stairs; and stiffness after periods of rest. With new or increased pain there is a natural tendency to reduce activity, so does muscle bulk and strength, which may lead to decreased joint stability, worsening of joint degeneration, and further decline in functional status which can have major systemic consequences, affecting cardiovascular health, emotional health, and sense of well-being. Breaking this cycle requires a team approach targeted toward educating the patient and family, altering the patient\'s lifestyle, offering assistive devices, and prescribing both physical and pharmacotherapy.

The heterogeneity of osteoarthritis arises from the many factors that can contribute to cartilage damage. TKA is the most effective surgical procedure for reducing pain and increasing functional capacity, correct the deformity and improve the patient\'s quality of life (QoL)[@bib0145], [@bib0150], [@bib0155], [@bib0160], [@bib0165] when conservative treatment fails.[@bib0170] In Canada, with 8,734 joint replacement surgeries in 2004--2005 to \>10,000 in 2006--2007, estimated figure is expected to be beyond 20,000 TJA by 2020 with an annual cost of \$230 million.[@bib0235] Various potential risk factors for persistent pain, functional limitations, and clinical dissatisfaction after successful elective orthopedic procedures are infection, instability, loosening of the prosthesis, increased waiting time for surgery,[@bib0225] lack of surgical information, female gender,[@bib0240] depression,[@bib0200] anxiety,[@bib0155], [@bib0205], [@bib0245] obesity[@bib0220] and complex regional pain syndrome.

Hudak et al.[@bib0250] outlined various assumptions that constrain patients against Total Joint Arthroplasties, i.e., firstly, some participants view osteoarthritis not as a disease but as normal part of aging. Secondly, despite being candidates for TJA according to medical criteria, many participants believed candidacy required a level of pain and disability higher than their current level. Thirdly, some participants believed that if they either required or would benefit from TJA, their physicians would advise surgery. For better post-surgical outcomes, these issues have to be addressed in surgeon-patient meetings preoperatively.

The results of current study point to a conclusion that patients with active lifestyle, good preoperative walking ability, ROM and understanding of knee arthroplasty preoperatively had significant improvements in functional ability following TKA in early and late post-surgery periods as compared to patients with sedentary lifestyles with poor walking ability, knee stiffness and poor understanding of TKA (*p* \< 0.01). In spite of repeated attempts some patients fail to understand the intrigues of the surgical procedure probably due to their literacy levels, social tension, old age, ignorance or cognitive and comorbid limitations. These patients often have a poor preoperative walking ability and functional knee scores, are likely to be dissatisfied following TKA and involve less in post-surgical rehabilitation.

Arthroplasty surgeons must be able to distinguish between patients with sedentary lifestyles, poor preoperative knee scores and understanding who are likely to have persistent pain and clinical dissatisfaction from those that are actually likely to improve with the joint replacement surgery. Surgeons may guide former group patients to appropriate nonsurgical interventions and physical training, allowing time for enhancing their quality of life (physical, mental and social) before they are planned for surgical intervention.

Surgeons must also incorporate and address these components into discussions with TKA candidates and educate them regarding the surgical procedure, nature of implants and how the procedure would affect their lifestyle and what their expectations from TKA should be. These crucial considerations should boost their confidence; enhance their involvement and cooperation in post-surgical rehabilitation, thereby improving their QoL, functional results and post TKA experience.

Conclusion {#sec0060}
==========

TKA candidates with good preoperative walking ability and understanding of knee arthroplasty have a better quality of life (QoL) in early and late post-surgery periods. Patient\'s lifestyle and understanding significantly enhances the postoperative functional ability.
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